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Abstract: 

A decision feedback equalizer for equalizing a QAM signal is provided, which includes a 
feedforward filter 1 50, a feedback filter 1 52, an subtractor 1 54, a complex number multiplier 1 56, 
a signal detection unit 158, a tap coefficient operating unit 160, and a digital phase locked loop 
162. A transformed complex filtering algorithm is used to implement the feedforward filter and 
the feedback filter. Then, the number of the finite impulse response filters reduces 
approximately 1/4 and the size of the chip within the hardware can be reduced. 

Representative Drawing : Figure 5 



1 



[^^^^ 2] 



^711^*1 97-31619 m 

®a| ^ ^ 5^ S (KR) 

. 71] ^ ^ ^ ^ (A) 

@lnt- Ci.'^ ?]] 2334 ± 

H 04 L 27/01 

®^7ll^;^l- 1997. 6. 26 ®g:?Hy5. 97-31619 

1995. 11. 30 , - ®t-^^:5: 95-45873 



® ^ ^ 4 ^ ^ ^<}-^1^ ^^5* 1003-6 

(3) # y Tfl-f ^^^^\ ifl^^l^f tifl ^ ^ 

'^i-fr^^^l y-tfl^SS?} 541^:^1 (-^ : 100-095) 



® QAM 'tis S§ fll^l- §sp|(A Decision feedback equalizer for equalizing QAM signal) 

@ 2. 

^ QAM -tl^fc ^fl* •^SE^7)o^l ^jo^^ ^ ^tgs^ ^Si7]^ ^e1^(150)^; 

.^-^ ^Ei^(]52); ^<i^(l54) ; 44^^ ^^-^(156); ^^-^(158); ^lt>^(l60); ^ ^^]'& ^^j- ^7] 

^^^^ -H-^ ^Blo^ 1/4 ^ ^71] ^J^^lo] ifl^l ^ aV 



- 426 - 



^7H^*1 97-31619 2/4 

^El^(i52)5.-¥-El5l Aijg:^ ^J-'tv^c^ :x>Ai:§:^ t^^^l-^ ^^v^(154); 7^>l>-¥-(154)^^e1s] ^ 

^11^4 ^4 ^a^^ ifl^ ^v^4^ ^^^^^f ^^}^ ^^n^^ ^ 

^•^(156); ^7) •#>a-¥-(156)5.-^Elct] ^n»^oj x\^s\- ^z^ ^D^o] ai^^ <a^«>o> a1 

^i^l- ^d^^^<^> g?fl^l- TflAVfl- ^ ZL 7fl<tV^ ^^l^-i- ^7) ^El^(150)5f ^71 ^ 

# ^^«H^7l Ai^l- x:l;Mt *7l ^^(162)^ QAM 1^ -^31-71. 

l7H>7)(i50-l)^2f; ^^if 3]z}- 511^^^ -yJH- ^^vs]-^ ^11 :S'a:7l(i50-2); 'a-71 ^-^^ 

^(160)S.^Eifi1 73^1^ ^^-^ ^<J-*)-^ ;*1|2 7K>7i(i5o-3); <a^^ ^^.y. ifl^o) ai-^^I- >y-7l ;<ll27V>i7l 

(i5o-3m^Ei ^AV^ <a^«i-o} ^E^^^ AW ^Eia5o-4); ^7] ax 

7V^7l(150-l)S.-^El2l 7}^V XljLSl- -^7) ^Tfl*^ ^^>-^( 160)S^E^ 7^X1^ ^j]^^ 'y^^^^^V ^O^^ 

#^3>^ 7^2 -H-^ -S-^ ^Ei(l50-5): 4^71 ;*ili:a-A!'7ia50-2)^-^El^ :S-<L> ^^^^f >S-7] -^^^ 

(160)S^Ei5l 7a<i;a Tflc^^i- 'a^«>6> A!^# >iI3-a-«!- ^^ -S-^ ^bKiso-S); -^71 -g- 

^ -8-^ €El(l50-4)^ ^E]^ >S-7) ;^12 ^^^Bl (150-5)21 ^E]^ ^a^^^o)- 7i 

^2^i->a-7]( 150-7); 5 -^71 Al -R-^ -S-^ SEl(150-4)^ ^E]^ -^7] ;^ll3-R-t?- -S-^ 

^E] (150-6)51 ^E1% <a^«>d> ^J-Avs>^ ^3a->a:7)(150-8)^ ^-^^ ^^^^ QAM -tl^ 

3. Al^^ ^71 ^El^(i52)^ ^71 Alx ^^-?-(158)S'¥-El^ ^H^^ ^4 -^I^S- ^B^^ 

<fl tM^V Ai^:^ -g^^oV ^-tv^}^ ^1 7VA>7i(i52-l)sl-: ^7) >ax ^^^(158)^-¥'E15] ^11^4 
^2)- Afl^oi) cfldv Aix-S ^d^^J-^^V ^^>*>^ ^1 ^J-^>71 (152-2): ^1-71 ^^v:¥.(i60)^^E^2j 
^S-tl^ Tfl^i^ A]2 71-i!- 71 (152-3); ^^-?-(158)5.-^El^ ^H^ofl cfl^ ^jg:^}. 

^71 A2 7)-A].7l(i52-3)S-^Eloj ^x>^ °J^S>ol- ^gE^^^ A}^^ ^1 -fi-ej- -g-^ ^E^ 

(152-4): ^71 Al 7>>LV7i(i52-i)s.^Eloj jV^v Aijria^ ^^7] ^^^(leO^-^Ei^l 73^1^ tI]^^ <a^«> 

^El%€ -y^l- A2 -i-^ ^£1(152-5): ^^7\ A\ ^^^V7l(l50-2)^^El 

^0^7) 7^^^ 794^1- «a^"^o> ^E^g^ ;»113 -8-^ ^El 

(152-6); ^^71 -R-^V Se1(152-4)s3 :iBl^ Aij:5f -^^ ^El(l52-5)sl ^e]^ 

-y^l- ^J^«^^<>> ^ch^^V^ ;»^2 7„VAV 71(152-7): % ^7} A\ ^^ -S-^ ^e1(152-4)^ ^Ei% ai^;^^ ^7] 
^3 ^El(152-6)sl ^E)^ Ai^L-i- °J^«i4 ^^^^fe ^13 7j^^V7l(i52-8)^ 5^ ^^jA 

5. QAM Aljr ^^71. 

4 ;^l«oHl 5a<H>^i ^^-71 iil^i^jH ^El^(l50)2l- -^^-71 JJ1H«^ ^ E):?.( 152)71- 
2i = Y,*(Ci^Co) - (Vi+Yo)*Cq 
Zo = Yo*(Ci-C:o) - (Vi-Yq)*Ci 
^7] S^^<H) ^4: lEiy '^^:[iel^oJ 5)71*><^ -^^^^ ^^J^^ QAA'I ^ 
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^71. 

5. ;^1*^<>11 SI<H^1. ^^71 7^AV«.(i54)fe J^S-S^H lEl-¥-(150)S-^elsl sfl-^sj ^b1^ ^$.9^ 
^7) BlH-S^ ^El^(152)S^Elfi1 ^B'^sJ -a^-S S-y-*>'^ *>'a3l# t-^Sf^ ^1 ^J-S?! 
(154-1): U ^7l ^61:^(150)^^e1s1 ^14 ^'i'i^ -a^Si^^- =1^"-^ ^e1-?-(152)S 
^612] 3lzt SJ'^SI ^El^ -tlx-1- ^>i-sH *}-y5:» ^2 71 (154-2)S ^^^S ^-g: 

s. QAM -yi: ^fl* §^7l. 

6. ;<111*«1l Sa<H-«>i. '*7l 5-«-¥-(156)fe ^71 ^f-iV-^(i54)0-£^tl£l »fi^<^ tfii): ^ 
7l c);^)^ -f-?! ^=(160)S-^Elsl ^S.i -g-a^l-fe ^1 -S-^! 71(156-1)4; ^7l :?h-a-^(154>o.^^El 
oi a^z^ ^^v ^^IcJi cfl^V *>-tl±sf J^7l clJtlt m *7l ^ = (160)S-?-Bls1 ^^^^ ^2 ^.ig 
71(156-2); ■^71 ;?h.t,V-^(154)jOS.^El£l -S-^^ 511^011 rati *>-tlS.sV ^71 c1;tl% J?l^ ^7l ^£(160)5.^El ^l 

-asil- ^3 #•^171(156-3); ^71 ^^^ll54)^s.^^^ ^H'^ofl tfltb *>-t!S.i4 ^7] 

cl^lS- ^'S *7l ^S(160)S.-¥-El^ -tlJt-i- ^-asVfe- ;»1|4 ■&^7l(156-4); >*7l ;*0l ■&^7l(l56-l)S.-?-Elsl 
<Q^ -ysiSl- ^71 ;fl2 ^>S7l(156-2)S-9-t1s1 "9^ -tlSll- 7^^71(156-5); 55 ^7l ^3 5-^71(156-3) 

^«.g^s, .g^ >05:4 ^7l ;.)14 §^7l(i56-4)a^El51 <a^ ^^*Vfe 7>tV7|(156-6)S. Slfe 

:^-%r -^^ *Vfe QAM -tli ■S-:^7l. 

7. ;^l*.^ol| Sl«>1^i, -S-71 -as: *^-¥-(158)fe ^7l ^i<?» ^•^■^(156)S¥Eliq f-^^ ^H'd^l ^Sil- <S^ ^ 
^\ #^«Vfe ^1 ^^71(158-1); 1J ^7i #-S^(l56)S^Ei2i aiz^ sll^fil -tli 
1- -a^^JoV -aSl-i- t-^«>fe ^2 -tlS ^^7l(158-2)S =f-^^°] $1^ ^=S-5.S. SV^ QAM -tlS. 

8. ^l^<fl sa^l'^i -i^?! cl;^^ *7l ^S(i62)fe ^7l -t!^ m^aSi)S.^^si 3)2^ AD'^ofl tfl 
^ ■^S.^ ■a^'fto} ^l^^tVl- «€-sfl*flt S.A ^#-^(162-1)4: ^7l 5LA>21 o]^* 2:^«> 
J, ipa}*Vfe ^El(162-2): « ^7l «El(i62-2)5l -tlsl- -tlai^ t" 

s -ys. ^Wiez-z)s. ^-yjq'H sl^ ^^^a «Vfe Qam -as: ^^71. 

^SH-fe- ^ QAM 'iis: ^D* ^*7ial #^^=.014. 
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